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�
Discovery


Shortly before Easter of 1900, a party of twenty-two oarsmen and six divers sailing in two caiques or cutters began their thousand kilometer journey homewards from sponge fishing grounds in Tunisian waters off the North African coast to their home on the island of Syme.
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Figure 1.  Map of the Aegean Islands Price (1974).





During the trip they were forced to shelter from rough weather off the island of Antikythera (Aigilia), now officially spelled Andikithira; also known as Cerigotto, Sijiljo, and Stus, which is located to the north-west of Crete.


When the weather cleared the divers decided to explore the new territory for sponges, diving to a depth of around 42 meters.  One of the divers, Elias Stadiatis found an ancient wreck some 50 meters in length surrounded by amphorae, and statues made of  bronze and marble.  He returned to the surface with a larger-than-life bronze right arm. 





The Wreck





	Located in 42 meters of water some 15 to 25 meters off Point Glyphadia 35(52’30’’N., Long. 23(18’35’’E.  The wreck is 50 meters long and at the time of discovery was covered in large boulders that upon salvage revealed pieces of marble statues encrusted with marine growth.  Price (1974) states that the book “Under the Mediterranean” by F. Honor reports the presence of paint on the wood of the wreck after some two-thousand years under the sea.





Salvage





The salvage according to Price (1974) took ten divers nine months of exhausting work in perilous conditions, diving in cold currents without the aid of air-tanks or tubes.


Price (1974) attributes “riotous living” and “weighty deliberation and consultation with elders” to the six month delay in reporting the discovery of the wreck to the Authorities  This may in part account for the delay, but it hides a common pattern of events familiar to modern underwater archaeologists.  Rob S. Rice (1995) in his paper titled The Antikythera Mechanism: Physical and Intellectual Salvage from the 1st Century B.C. reports that “The villagers of Simi, [Syme] near the site, speak of many small bronze statues sold in Alexandria soon after the wreck was found.”


Rice (1995) states that none of the ships anchors were found.  The ship was large enough to have had five heavy lead anchors.  It is likely that they were removed from the wreck by local divers and used to make weights for use when sponge diving.


During the salvage one diver was accidentally killed and two were permanently disabled.  Diving on the site was done forty-two years prior to the invention of Self Contained Underwater Breathing Apparatus (SCUBA) and according to Price (1975) “without air tanks or tubes to help them”.








Fragments from the past


	It was not until nearly eight months after the salvage had ended that the first mention of the Antikythera mechanism was made.  Price (1974) records that the first account of the mechanism was published on Friday, 23 May 1902 in Asty, No 4141: p. 1.





	Price (1974) concluded that the delay in discovery of the mechanism was probably caused by the fact that when originally salvaged the gear work was “held together in a formless lump of uninteresting exterior”  which obscured the gear work.  It was not until the mechanism dried over an eight month period and then cracked apart due to shrinkage of the remains of the wooden case that housed the device, that the gear work was revealed.
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Construction
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Price (1974) remarks that the mechanism was constructed as two separate mechanisms;  one attached to the front dial and the other attached to the rear dials.  When the mechanism was assembled the front and rear gear trains were connected via axles squared at the ends and held in place with wedges.   The whole mechanism was housed in a wooden box that was covered with inscriptions, only a small portion of which now survives.


Each of the thirty-eight gears that comprised the mechanism was cut by hand from a single sheet of bronze 2.0 - 2.3 mm thick.  Spectrochemical  analysis of small fragments of the mechanism removed during the cleaning process reveal that the bronze contained no trace of zinc or lead, the absence of lead being a notable feature as most ancient bronze contained a large quantity of lead.
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Average sample�
Selected fragments�
�
Copper�
Main constituent�
Main constituent�
�
Tin�
1-10%�
1-10%�
�
Lead�
0.3�
0.6�
�
Arsenic�
0.1�
0.1�
�
Sodium�
0.1�
0.1�
�
Nickel�
0.06�
0.1�
�
Gold�
0.06�
0.04�
�
Iron�
0.05�
0.05�
�
Antimony�
0.02�
0.04�
�
Bismuth�
0.02�
0.04�
�
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Gear sizes within the mechanism range from 15 teeth to approximately 255 teeth. 

















Cleaning


	Each fragment was cleaned to reveal hidden details of the mechanism.  This has unfortunately meant the loss of some information which now only resides in early photographs taken prior to cleaning. 





�





�














��














	Compare the size of fragment c1 prior to cleaning with the reduced size of the cleaned fragment.








�
X-rays


Price had been asked by the Greek National Museum about the possibility of using x-rays to see through the corrosion and accretion of the fragments.  Unfortunately due to the problem of providing x-ray equipment and “heavy electrical power” to the museum, it was not possible to x-ray the device.


�


In 1971 after reading F.J. Miller’s Isotopic Methods of Examination and Authentication in Art and Archaeology, Price arranged for Dr. Ch. Karakalos to produce gamma-radiographs and later x-radiographs of the mechanism.  This was time consuming work made all the more difficult by the non-uniform radiographic transparency of the fragments.
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Reconstruction








�








































































































�























An Ancient Analogue Computer


The Antikythera mechanism represents the most sophisticated machinery found to date from antiquity;  as such its importance is hard to overestimate.   Its complexity is far in advance of that which we expect to see for such an ancient device.  Its use of a Differential Gear to subtract the sidereal motion of the sun from that of the moon to produce the synodic month, the cycle of the phases of the moon, is remarkable and represents the first example of such gearing yet discovered.  The full functions of the mechanism may never be known but it appears certain that it displayed the position of the Sun in the zodiac throughout the year as well as the phases of the moon. Price (1974) speculated that it may also have displayed the positions of the planets as well, thought the gearing required to do this is missing from the fragments that were recovered in 1901.








The Synodic Month


	It was the requirement of displaying the phases of the moon based on the Synodic month  of about 29 ½  that necessitates a complex gear train to subtract the revolutions of the Sun from those of the Moon to produce the cycles of the synodic months.  It was precisely this requirement that lead to the development of the Differential Turntable which is the single most astounding feature of the Antikythera mechanism.


	


�



The Differential Turntable
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Price (1974) states that “The differential turntable is certainly the most spectacular mechanical feature of the Antikythera device because of its extreme sophistication and lack of any historical precedent”
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Implications





	To our modern egocentric viewpoint the most surprising thing about the Antikythera Mechanism is its antiquity.  Price (1974) comments that there are people who would rather attribute the creation of the mechanism to visiting alien astronauts rather than accept that our forbears possessed the technical knowledge and engineering ability to design and construct such a complex device over two-thousand years ago.
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Figure 2.  Mechanism partly reconstructed Price (1959).





Table 1. Spectrographic Analysis of Debris from the Antikythera mechanism





Figure 4. Fragment C1 after cleaning


Price (1974).





Figure 3. Fragment C1 prior to cleaning


Price (1974).





Figure 5. X-radiograph of fragment “A”


Photograph courtesy of the National Archeological Museum, Athens.  Field (1985).





Figure 6. Reconstruction of the Antikythera mechanism Augarten (1984).





Figure 7. Principle of the Differential gear system (1984).











